a2 United States Patent

US009086894B2

(10) Patent No.: US 9,086,894 B2

Do et al. 45) Date of Patent: *Jul. 21, 2015
(54) SYSTEM FOR AUTOMATICALLY (56) References Cited
DETERMINING IO CONNECTOR
CONFIGURATION U.S. PATENT DOCUMENTS
5,465,106 A 11/1995 Keech et al.
(75) Inventors: Phuc Ky Do, Morrisville, NC (US); $§32222 A 11/1998 Driadosz o al.
John David Landers, Jr., Raleigh, NC 5,963,650 A 10/1999 Simionescu et al.
(US) 6,009,480 A 12/1999 Pleso
6,216,252 Bl 4/2001 Dangelo et al.
. 6,324,692 B1  11/2001 Fisk
(73) Assignee: Toshiba Global Commerce Solutions 6427.198 BL*  7/2002 Blesrgelund etal. oo 711/170
Holdings Corporation, Tokyo (JP) 6,668,376 Bl  12/2003 Wang et al.
6,898,653 B2* 5/2005 Suetal. ...cccooovvineen 710/302
(*) Notice: Subject to any disclaimer, the term of this 7,269,746 B1*  9/2007 L*}da etal. s 713/300
. ded diusted under 35 2003/0182414 Al 9/2003 O I_\Telll
patent 1s extended or adj 2004/0088180 AL* 52004 Akins, T ....ccoocovrcrrrnn 705/1
U.S.C. 154(b) by 0 days. 2004/0203738 Al 10/2004 Janssen et al.
Thi.s patent is subject to a terminal dis- FOREIGN PATENT DOCUMENTS
claimer.
Jp 2001117835 A 4/2001
(21) Appl. No.: 12/132,162 . .
* cited by examiner
(22) Filed: Jun. 3,2008 Primary Examiner — Ilwoo Park
. . L. (74) Attorney, Agent, or Firm — Edward J. Lenart; Kennedy
(65) Prior Publication Data Lenart Spraggins LLP
US 2008/0235407 Al Sep. 25, 2008 (57) ABSTRACT
A system for automatically determining a configuration of an
L. 1/O connector panel is disclosed. The system provides infor-
Related U.S. Application Data mation about the capabilities of the connector card to a
(63) Continuation of application No. 10/671,981, filed on ~ memory within the connector card, examining the informa-
Sep. 25, 2003, now Pat. No. 7,516,249. tion in the memory. The system further downloads at least one
driver to a system coupled to the I/O connector panel based
(51) Imt.CL upon the examined information. The I/O capabilities of a
GO6F 13/10 (2006.01) platform (as determined by an I/O panel or other hardware
GO6F 9/445 (2006.01) that contains some identification mechanism that defines the
GO6F 9/44 (2006.01) 1/O capabilities) is within the connector card. This mecha-
(52) US.CL nism is then used to determine what software to “preload”
CPC oo GO6F 9/4411 (2013.01)  into asystem so thatas new I/O devices are added in the field,
(58) Field of Classification Search the required software for these devices has already been pre-
CPC oo GOGF 9/4411  loaded.

See application file for complete search history.

202

16 Claims, 3 Drawing Sheets

EEROM

I - 204a

—> /O Device

]
206
204b
\ /
LOGIC ——>> /O Device

| 204
|~ ¢
I3 1/O Device

1 204d
—> /O Device




U.S. Patent Jul. 21, 2015 Sheet 1 of 3 US 9,086,894 B2

10 12a

12b

FIG. 1



U.S. Patent Jul. 21, 2015 Sheet 2 of 3 US 9,086,894 B2

202

204a
/
—> /O Device

EEROM

206

204b
/
LOGIC | ———> 1/O Device

204c
——> 1/O Device

|
- 204d

——> 1/O Device

FIG. 2



U.S. Patent Jul. 21, 2015 Sheet 3 of 3 US 9,086,894 B2

Provide the information about the capabilities

/ of the I/O card on memory.
102

/ Examine the information in the memory.
104

Download drivers supported by 1/O card

/ based upon the examined information.
106

FIG. 3



US 9,086,894 B2

1
SYSTEM FOR AUTOMATICALLY
DETERMINING I/O CONNECTOR
CONFIGURATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

Under 35 USC §120, this application is a continuation
application and claims the benefit of priority to U.S. patent
application Ser. No. 10/671,981, filed Sep. 25, 2003, entitled
“Method for Automatically Determining I/O Connector Con-
figuration,” which is incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates generally to personal com-
puters and more particularly to a system and method for
determining the number of input/output (I/O) products sup-
ported by the personal computer.

BACKGROUND OF THE INVENTION

One of the challenges in the current PC world is insuring
that the right software drivers are present and installed in a
system. In many situations, the drivers are not bundled with
the operating system as it is installed. Drivers are typically
shipped on a CDROM with the device. Upgrading drivers is
typically a manual process.

In many cases, particularly in embedded computing appli-
cations, such as point-of-sale applications (POS), there is a
continuous stream of new [/O products introduced. These
products can use many different interfaces and connection
schemes. A major challenge for users is to get the right driv-
ers, at the right level, for the right operating system.

Accordingly, what is needed is a system and method for
automatically determining the I/O connection configuration
of'a personal computer to allow for the retrieval of the appro-
priate driver. The present invention addresses such a need.

SUMMARY OF THE INVENTION

A method and system for automatically determining a con-
figuration of an I/O connector panel is disclosed. The method
and system comprises the steps of providing information
about the capabilities of the connector card to a memory
within the connector card, examining the information in the
memory. The method and system further includes download-
ing at least one driver to a system coupled to the I/O connector
panel based upon the examined information.

In apreferred embodiment, an electronically erasable read-
only memory (EEROM) is provided in the connector panel
that contains details on connectors that are installed and the
EEROM is easy to update. The I/O capabilities of a platform
(as determined by an 1/O panel or other hardware that con-
tains some identification mechanism that defines the 1/O
capabilities) is within the connector card. This mechanism is
then used to determine what software to “preload” into a
system so that as new I/O devices are added in the field, the
required software for these devices has already been pre-
loaded. This is in contrast to conventional systems where
either the software is loaded for all possible devices, or no
software is loaded initially and then software loaded as new
1/O devices are attached.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 represents a processing unit in accordance with the
present invention.
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FIG. 2 illustrates a detailed view of a connector panel in
accordance with the present invention.

FIG. 3 is a simplified flow chart of a method for automati-
cally determining a combination of an I/O connector card.

DETAILED DESCRIPTION

The present invention relates generally to personal com-
puters and more particularly to a system and method for
determining the number of 1/O products supported by the
personal computer. The following description is presented to
enable one of ordinary skill in the art to make and use the
invention and is provided in the context of a patent application
and its requirements. Various modifications to the preferred
embodiment and the generic principles and features
described herein will be readily apparent to those skilled in
the art. Thus, the present invention is not intended to be
limited to the embodiment shown but is to be accorded the
widest scope consistent with the principles and features
described herein.

FIG. 1 is a processing system 10 in accordance with the
present invention. Referring to FIG. 1, the “core PC function”
block 10 represents a processing unit (for example, a PC
motherboard with 1/O interfaces). The /O connector panels
12a-b provides a connection point for the /O devices to
connect to the core PC function block 10.

FIG. 2 illustrates a detailed view of a connector panel 12 in
accordance with the present invention. The connector panel
12 contains connector logic 206 required for 1/O origination/
termination, voltage distribution, etc. For instance, the con-
nection between the core PC function 10 (FIG. 1) and an I/O
connection panel 12 could be a USB channel, and the 1/O
connection panel 12 could obtain a USB hub along with
specialized power connections so that multiple POS USB
based devices could be driven from one connector panel.

The /O connection panel 12 contains an electronically
erasable read-only memory (EEROM) 202 that contains
unique information about the capabilities of that I/O connec-
tor panel 12. The EEROM 202 contains the attributes of the
1/0O panel type, and of each connector 204a-d installed on the
connector panel 12. The EEROM 202 also contains the
attributes of the connector logic 206 which links the connec-
tor card with the Core PC function block 10.

FIG. 3 is a simplified flow chart of a method for automati-
cally determining a configuration of an /O connector panel
utilizing the above-described connector panel. First, informa-
tion about the capabilities of the I/O connector card is pro-
vided to a memory within the card, via step 102. Next, the
information in the memory is examined, via step 104. Finally,
appropriate drivers supported by the /O card are downloaded
to the system coupled to the I/O connector card, via step 106.

Using this connection/detection methodology, it is pos-
sible to define many different architectures, as described in
the following embodiments. In a first embodiment of the
system in accordance with the present invention, the system
(at boot time) examines the contents of EEROM 202. The
contents of this EEROM describe the capabilities of what
kinds of devices could be attached to that connector panel.
The core PC function block 10 would initiate actions to go out
on a public or private network and download a family of
drivers that would work with devices capable of being sup-
ported by this /O connection panel. This downloading pro-
cess is driven by software that is independent of the type of
panel. The system checks with a central source to see that it
has drivers for a “Type A” panel or a “Type X device con-
nection.
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The core PC function block 10 maintains a table that indi-
cates whether drivers have been downloaded for a given con-
nector or connector panel, along with date information for
when the last download occurred. The core PC function block
10 could then use this table to determine if new downloads are
necessary. The core PC function block 10 could then check
with the central site to see if new updated drivers are required.
It would also be possible for a central site to examine the
system’s “table” or installed devices (or even EEROM con-
tents) to determine what drivers need to be pushed down into
the terminal.

The following is an example of how the system in accor-
dance with the present invention functions. A single printer is
made available to customers. Different system units are
designed that have different prices or functions (such as lim-
ited power, etc.). These different system units support difter-
ent printer features, or simply provide extra printer function
provided the user has bought an “upgraded” unit. It is desired
to limit or enhance printer function based on the product it is
attached to. The I/O connection card EEROM defines the type
of driver for that printer to be installed (for instance, a low
price or low power product might limit the printer to 10 1 pm
instead of 40 1 pm). “Upgrades” to /O function could be
implemented simply by rewriting the contents of the
EEROM.

All of this automatic functioning happens in the back-
ground, transparent to the user. The only thing required is a
network connection, along with supporting software in the
client and host site.

In a second embodiment of the system in accordance with
the present invention, the connector card is utilized in con-
junction with a point-of-sale (POS) system. Point-of-sale sys-
tems typically provide many I/O connectors to connect vari-
ous 1/O devices such as printers, displays, keyboards, etc. For
avariety of reasons, there is a requirement for software (driv-
ers, OS, applications and diagnostics) to understand the /O
capabilities of any particular machine. In the past, the matrix
of I/O connectors has been fixed at the time of manufacture,
and a specific machine type of model had a specific mix of
connectors. Software could know the I/O connector mix sim-
ply by determining the specific machine that it was running
in.

In another embodiment /O connector panels can be uti-
lized to provide features to the processor. These I/O connector
panels will have different combinations of connectors (for
example, RS232, USB, RS-485, all with different voltages
present in the connectors). Since these /O connector panels
are now features, different I/O panels can be installed at the
time of manufacture, as well as changed or upgraded in the
field. There will likely be many different specific 1/O panels,
because they will be easy to design, and change/customized
for specific customer requests (based on specific customer
1/0O requirements).

In this embodiment, a very small (128 bit) programmable
memory (EEROM) is installed on each I/O panel card. These
EEROMSs can be read/written in a serial fashion and are used
in many other parts of systems (for example, they are used to
define the type/amount of memory on a DIMM). An extend-
able architecture is utilized for a structure in EEROM that will
define to software the specific connector implementation on a
given 1/O panel. This memory module (which is installed on
each I/O panel card) is programmed at the time of manufac-
ture based on the specific /O connectors installed on the I/O
panel. Once the 1/O panel is installed in the machine, the
contents of the EEROM is read by the software and tells the
software the exact /O connector configuration of that par-
ticular 1/O panel.
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An architecture in accordance with the present invention
could be easily extended to any type of system. As I/O con-
nectors are added/removed, the contents of memory some-
where in the system are updated to indicate the I/O connector
mix. This does not need to be tied to any specific mechanical
implementation (I/O panel, etc.). For example, a PC could
have the /O mix stored in on board flash memory, in an
EEROM, or in the non-volatile CMOS data area. As 1/O
connectors are changed, simple utility programs could be run
that would update the contents of memory to accurately
reflect the installed I/O mix.

It is important to note that there is no “automatic” way to
define the contents of this EEROM module. This is done at the
time the connectors are installed in the system and it is a
manual process. While there may be mechanisms that will
help automatically determine the connector types that are
installed, a system and method in accordance with the present
invention allows for the determination of thee types of con-
nectors installed.

Advantages

The advantages of a system and method in accordance with
the present invention are:

1. A family of drivers could be automatically downloaded
at one time. This family of drivers would be available to the
user, even if the specific I/O device was installed later. This
would be particularly advantageous for situations where there
would be a web connection available at configuration time,
but not available (or only low speed connection available)
when particular devices are added (such as a mobile environ-
ment).

2. Updates to these drivers could happen automatically at
every boot, or selectively based on preferences established by
the user, or hardware capabilities (i.e., only high speed con-
nection, or when pushed from a central site).

3. Device function could actually be determined based not
on the device, but on the capabilities of the “system” defined
by the I/O connector panel/EEROM.

Although the present invention has been described in
accordance with the embodiments shown, one of ordinary
skill in the art will readily recognize that there could be
variations to the embodiments and those variations would be
within the spirit and scope of the present invention. Accord-
ingly, many modifications may be made by one of ordinary
skill in the art without departing from the spirit and scope of
the appended claims.

What is claimed is:

1. An input/output (I/O) connector panel comprising:

a plurality of 1/O connectors; and

a memory containing information describing capabilities
of the /O connector panel, prior to connecting one or
more peripherals to the [/O connector panel, wherein the
information further comprises combinations of different
types of connectors, wherein each connector provides a
connection point between an I/O device and the system,
wherein the information is examined in the memory,
wherein at least one driver is downloaded from a net-
work to a system coupled to the /O connector panel
based upon the examined information, wherein the at
least one driver works with a device capable of being
supported by the /O connector panel, wherein the I/O
device function is determined based on the information
about the capabilities contained in the memory.

2. The connector panel of claim 1 wherein software that is

independent of the type of I/O connector panel downloads the
at least one driver.
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3. The connector panel of claim 1 wherein the system
comprises a core PC function block that is configured inde-
pendently of the I/O connector panel.

4. The connector panel of claim 1 wherein the information
comprises attributes of a type of'the I/O connector panel, each
connector installed on the I/O connector panel, and attributes
of connector logic that links the I/O connector panel to the
system.

5. The connector panel of claim 1 wherein the memory
contains attributes of the [/O connector panel and attributes of
each connector installed on the connector panel.

6. The connector panel of claim 1 wherein the memory
comprises an electronically erasable read-only memory (EE-
ROM).

7. The connector panel of claim 1 further comprising con-
nector logic coupled to the memory for I/O distribution.

8. The connector panel of claim 1 wherein the system is a
point of sale (POS), and the device is any one of printer,
display, and keyboard.

9. A processing system comprising:

a core PC function block; and

at least one input/output (I/O) connector panel coupled to

the core PC function, the at least one connector panel
comprising:

a plurality of I/O connectors; and

a memory containing information describing capabilities

of the /O connector panel, prior to connecting one or
more peripherals to the [/O connector panel, wherein the
information further comprises combinations of different
types of connectors, wherein each connector provides a
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connection point between an I/O device and the system,
wherein the information is examined in the memory,
wherein at least one driver is downloaded from a net-
work to a system coupled to the /O connector panel
based upon the examined information, wherein the at
least one driver works with a device capable of being
supported by the /O connector panel, wherein the I/O
device function is determined based on the information
about the capabilities contained in the memory.

10. The system of claim 9 wherein software that is inde-
pendent of the type of 1/O connector panel downloads the at
least one driver.

11. The system of claim 9 wherein the core PC function
block is configured independently of the /O connector panel.

12. The system of claim 9 wherein the information com-
prises attributes of a type of the I/O connector panel, each
connector installed on the I/O connector panel, and attributes
of connector logic that links the /O connector panel to the
system.

13. The system of claim 9 wherein the memory contains
attributes of the I/O connector panel and attributes of each
connector installed on the connector panel.

14. The system of claim 9 wherein the memory comprises
an electronically erasable read-only memory (EEROM).

15. The system of claim 9 further comprising connector
logic coupled to the memory for 1/O distribution.

16. The processing system of claim 9 wherein the system is
a point of sale (POS), and the device is any one of printer,
display, and keyboard.
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